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ABSTRACT : PURPOSE: To obtain a resin sealed semiconductor device which is superior in dielectric 
strength, heat release characteristic and formability of sealing resin by arranging a 
semiconductor lead frame assembly in a compacting mold and forming a resin sealing 
body in which sealing resin in injected and hardened in a forming space. 

CONSTITUTION: A projected part 25 of a support plate 22 made of metal having heat 
radiation action is projected in the extending direction of a positioning lead from a bottom 
face 24a. When a resin sealing body 10 is formed, a semiconductor lead frame assembly 
21 is arranged in a metal mold device 29. When lower leads 3a, 3b and a positioning lead 
4 are sandwiched by an upper mold 30 and a lower mold 31 , a semiconductor lead frame 
assembly is supported in both support state so that the clearance Li between a lower face 
of the support plate and a lower mold is approximately 0.5mm, fludizing sealing resin is 
injected from a runner 33 to a forming space 35 of a metal mold device, it is flowed in the 
upper part of the support plate through an end face of the projected part, clearance L 2 of a 
side wall face of the forming space and the like while being injected in the lower face of 
the support plate and the clearance Li of the lower mold. 
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3. Detailed Description of the Invention 
[Industrial Application] 

The present invention relates to a method of manufacturing a resin- 
sealed semiconductor device having a resin coating layer formed also on a 
bottom surface of a heat-releasing support plate for supporting a 
semiconductor element or device such as a transistor or an IC. 
[Background Art] 

There have been known resin-sealed semiconductor devices in which a 
part of a resin sealed body is formed at the rear of a support plate and almost 
the entire surface of the support plate is coated with the resin sealed body. 
Since such a kind of semiconductor devices have substantially no exposed 
metal portion other than outer leads, the semiconductor devices can be 
directly attached to an external heat releasing member without disposing an 
insulating sheet therebetween. 

In order to manufacture such a kind of semiconductor devices, it is well 
known to employ a semiconductor lead frame assembly 1 shown in Fig. 8. 
The semiconductor lead frame assembly 1 includes a metal support plate 2 
having a heat releasing function, a connected outer lead 3a, a non-connected 
outer lead 3b, a positioning lead 4, a tie bar 5, a band-shaped connection part 
6, and a band-shaped positioning lead connection part 7. The real 
semiconductor lead frame assembly 1 has a plurality of support plates 2 
disposed parallel to each other, but only the semiconductor lead frame 
assembly corresponding to one element is shown in Fig. 8. 

A semiconductor element 8 is electrically fixed to a main surface of the 
support plate 2 through a solder (not shown). An electrode (not shown) of the 
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semiconductor element 8 and the non-connected outer lead 3b not connected 
directly to the support plate 2 are electrically connected to each other through 
an inner lead member 9 made of a fine wire. The resin sealed body 10 is 
formed using a known transfer mold. In this case, the outer leads 3a and 3b 
and the positioning lead 7 are interposed by a forming mold to fix the support 
plate 2 by suspending, for example, 0.5 mm apart from the bottom surface of 
the forming space of the forming mold, and then resin is injected to the 
forming space to form a part of the resin sealed body 10 also on the rear 
surface of the support plate 2. Since both ends of the support plate 2 is 
supported, the support plate can be stably positioned in the forming space and 
thus the rear surface of the support plate 2 can be provided with a resin layer 
having a uniform thickness. After forming the resin sealed body 10, the 
positioning lead 4 is fractured by applying a tensile force in the drawn-out 
direction. Since a fracture part 11 having a small sectional area is provided 
inside the resin sealed body 10, the fractured face of the positioning lead 4 is 
located inside the side face of the resin sealed body 10. A punctured hole for 
mounting 12 is formed in the support plate 2. 
[Problems to be Solved by the Invention] 

The creepage distance (the shortest distance along the resin sealed 
body 10) between the fractured face of the positioning lead 4 and the external 
heat releasing member etc. is an important factor for determining the 
dielectric strength of a semiconductor device. Therefore, it is advantageous 
in view of increase in the dielectric strength to form the fracture part 11 inside 
the resin sealed body 10 as much as possible. However, if the distance 1 
between the end face 2a of the support plate and the side face 10a of the resin 
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sealed body 10 is increased, the semiconductor device is necessarily increased 
in size and thus it is not desirable. Also, there is considered a method in 
which the size of the support plate 2 is set smaller than the size of the resin 
sealed body 10. However, the decrease in the size of the support plate 2 
deteriorates the heat releasing effect of the semiconductor device and thus it 
is not desirable. 

Furthermore, if the distance 1 between the end face 10a of the resin 
sealed body 10 and the end face 2a of the support plate 2 is increased, the 
resin injected from the bottom side of the support plate 2 tends to flow 
upwardly through the distance 1. Therefore, the balance of the resin flow is 
deteriorated and thus it is difficult to well inject the resin to the rear side of 
the support plate 2. That is, since the resin flow at the top side of the 
support plate 2 is greater than that at the bottom side thereof, an unfilled 
portion is generated in the resin sealed body 10 at the rear side of the support 
plate 2. 

As described above, it is difficult to keep exceUent dielectric strength, 
heat releasing characteristic, and formability of sealing resin in the 
conventional resin-sealed semiconductor device. Also, since a variety of 
means for improving the dielectric strength have problems with 
characteristics and reliability, they are not suitable. 

Therefore, it is an object of the present invention to provide a method 
of manufacturing a resin-sealed semiconductor device which is excellent in 
dielectric strength, heat releasing characteristic, and formability of sealing 
resin. 

[Means for Solving the Problems] 
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In order to solve the above-mentioned problems and to accomplish the 
above-mentioned object, the present invention provides a method of 
manufacturing a resin-sealed semiconductor device, wherein the method 
comprises the steps of: preparing a lead frame including a support plate 
having a heat releasing function, a connected outer lead connected to an end 
of the support plate or the vicinity thereof, a non-connected outer lead 
disposed in parallel to the connected outer lead and not connected directly to 
the support plate, a positioning lead connected to the support plate or the 
vicinity thereof and having a fracture part with a small cross-sectional area, 
and a projected part projected in the same direction as the positioning lead 
from the other end of the support plate by a distance greater than the distance 
between the other end of the support plate and the center of the fracture part; 
forming a semiconductor lead frame assembly by fixing a semiconductor 
element or device on a main surface of the support plate of the lead frame and 
connecting the semiconductor element or device to the non-connected outer 
lead from an inner lead member; and forming a resin sealed body by preparing 
a forming mold having a forming space for providing the resin sealed body to 
include the support plate, the projected part, the semiconductor element or 
device, the inner lead member, and a part of the connected outer lead and the 
non-connected outer lead and a resin injection hole below the extending plane 
of the projected part, by disposing the semiconductor lead frame assembly in 
the forming mold, by suspending the other main surface of the support plate 
from the bottom surface of the forming space by sandwiching the connected 
outer lead and the positioning lead with the forming mold, and by injecting 
fluidized sealing resin into the forming space through the resin injection hole 
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and hardening the sealing resin. 
[Operation] 

The projected part according to the present invention has a heat 
releasing function and in addition contributes to suppression of the flow of 
resin from the bottom side to the top side of the support plate and to 
arrangement of the fracture part of the positioning lead at a position recessed 
deep from the side face of the resin sealed body. Also, the projected part 
extends from the support plate and thus has a heat releasing function. 
[Embodiments] 

Next, a resin-sealed semiconductor device (transistor) and a method of 
manufacturing the resin-sealed semiconductor device according to a first 
embodiment of the present invention will be described with reference to Figs. 
1 to 5. However, in Figs. 1 to 5, elements denoted by reference numerals 3a 
to 12 are substantially equal to those denoted by the same reference numerals 
in Fig. 8 and thus descriptions thereof will be omitted. 

A metal support plate 22 having a heat releasing function in a 
semiconductor lead frame assembly 21 shown in Fig. 1 includes first, second, 
and third projected parts 25, 26, and 27 formed by providing concave portions 
24, in addition to a main part 23. When the deeper face 24a of the concave 
portion 24 is considered as the original end surface of the main part 23 or the 
support plate 22, the central projected part 25 is projected in the extending 
direction of the positioning lead 4 from the deeper face 24a by a distance L4. 

Since the positioning lead 4 is separated from the projected parts 25, 
26, and 27 by the concave portions 24, the positioning lead 4 is projected from 
the position deeper than the end face 25a of the central projected part 25. 
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Since a fracture part 11 having a small cross- sectional area is formed in the 
concave portions 24 by forming punctured holes 11a and notched parts lib, 
the distance from the side face 10a of the resin sealed body 10 to the fracture 
part 11 is increased. 

As can be clearly seen from Fig. 2, the support plate 22 has a thick film 
part and a thin film part and the projected parts 25, 26, and 27 and the 
positioning lead 4 are formed in the thin film part. Here, the top surfaces of 
the projected parts 25, 26, and 27 and the positioning lead 4 form the same 
plane as the top surface of the main part 23 of the support plate 22. A 
reference numeral 28 is a protective resin made of a silicone resin and coats a 
semiconductor element 8. 

When forming the resin sealed body 10, the semiconductor lead frame 
assembly 21 is disposed in a metal mold device 29 composed of an upper mold 
30 and a lower mold 31 as shown in Figs. 2 to 4. The outer leads 3a and 3b 
and the positioning lead 4 are disposed between the upper mold 30 and the 
lower mold 31 and both ends of the semiconductor lead frame assembly 21 are 
supported such that a clearance Li between the bottom surface of the support 
plate 22 and the lower mold 31 is about 0.5 mm. 

A projected pin 32 is provided in the upper mold 30 and is inserted into 
the punctured hole for mounting 12 of the support plate 22. A runner 33 and 
a gate 34 are formed in the boundary between the upper mold 30 and the 
lower mold 31. The gate 34, that is, a resin injection hole is disposed below 
the upper surface of the support plate 22 and the projected part 25 and is 
located below the extending plane of the projected part 25. The outer leads 
3a and 3b and the positioning lead 4 are inserted into groove portions in the 
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lower mold 31. 

The fluidized sealing resin is press-injected into a forming space 
(cavity) 35 formed in the metal mold device 29 through the gate 34 from the 
runner 33. The resin injected through the gate 34 is injected into the narrow 
clearance Li of about 0.5 mm between the bottom surface of the support plate 
22 and the lower mold 31 and passes through a narrow clearance L2 (about 0.6 
mm) between the end face 25a of the projected part 25 and the side wall face 
of the forming space 34 into the top side of the support plate 22. If the 
distance between the side face 10a of the resin sealed body 10 and the fracture 
part 11 is set sufficiently large and the projected part 25 is not provided on the 
support plate 22, the resin tends to flow in the top side of the support plate 22, 
thereby making it difficult to well filling the bottom side of the support plate 
22 with the resin. In contrast, in the present embodiment, the upward flow 
of the resin is suppressed by the projected part 25 and thus the resin is well 
injected into the bottom side of the support plate 22. The projected parts 26 
and 27 on both sides regulate the flow of resin between the edges 22a and 22b 
at both sides of the support plate 22 and the forming space 35. In order to 
suppress the flow of resin to the top side of the support plate 22, a space 
having a small clearance L3 (about 1.0 mm) for suppressing the flow of resin is 
disposed between the end of the support plate 22 facing toward the gate 34 
and the upper surface of the forming space 35. 

When the formed semiconductor lead frame assembly 21 is taken out of 
the metal mold device 29, the resin sealed body 10 coating the support plate 
22, the semiconductor element 8, the inner lead member 9, a part of the outer 
leads 3a and 3b is obtained as shown in Fig. 5. 
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Thereafter, the tie bar 5 and the connection part 6 are cut and removed 
and the fracture part 11 is fractured by pulling the positioning lead 4, thereby 
completing a resin-sealed semiconductor device. 

The present embodiment has the following advantages. 

(1) Although the distance between the side face 10a of the resin sealed 
body 10 and the fracture part 11 is elongated by the depth L 4 of the concave 
portion 24 to improve the dielectric strength, since the projected parts 25, 26 
and 27 are provided, the flow of resin from the gate 34 to the top side of the 
support plate 22 can be suppressed. 

(2) Since the projected parts 25, 26, and 27 have a heat releasing effect, 
the creepage distance between the fractured face of the positioning lead 4 and 
the external heat releasing member can be increased without sacrificing the 
heat releasing effect. 

[Modified Example] 

The present invention is not limited to the above-mentioned 
embodiment but may be modified as follows. 

(l) As shown in Figs. 6 and 7, a recessed portion 36 may be formed in 
the side face 10a of the resin sealed body 10 at the drawn-out side of the 
positioning lead 4 and the positioning lead 4 may be drawn out from the 
bottom of the recessed portion 36. In this case, the fracture part of the 
positioning lead 4 is formed inside of the recessed portion 36 or inside of the 
resin sealed body 10. In the recessed portion 36, the fracture part may be 
coated with an epoxy resin after fracturing the positioning lead 4. As a result, 
the dielectric strength can be further improved. A convex portion 
corresponding to the recessed portion 36 is formed at the edge of the forming 
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space in the forming metal mold in order to form the recessed portion 36. 
The convex portion contributes to suppression of the flow of resin together 
with the projected parts 25, 26, and 27 of the support plate 22. 

(2) The projected parts 26 and 27 at both sides may be omitted. 

(3) The present invention may be applied to a method of manufacturing 
a resin-sealed semiconductor device of a type in which the positioning lead 4 is 
fractured by bending or a type in which the positioning lead 4 is fractured by 
combining bending and pulling. 

(4) The values of Li, L2, and L3 may be variously changed. However, it 
is preferable to set them such that Li < L3 and L2 < L3. 

[Advantages] 

As clearly described above, according to the present invention, it is 
possible to provide a resin-sealed semiconductor device having excellent levels 
in all of the dielectric strength, heat releasing characteristic, and formability 
of sealing resin. 



